N94- 28136

%’geu

[V ‘O[[1Asjuny ‘a193ud)) 30300y pue doedg g -
€661 ‘8T-91 JoquidAoN .

, doyssyaop, L19)18g
90edsoIdy YSVN €661 :10j pojuasatg .

LD ‘PIogure[d ‘swiolsdg I8 :4q pojuasoig .

SWIISASONS
A)oJes aguey 1q pue
TS 23 10J 3uowrdoraAa(d
AJ911ed DUIZ JOAJIS POJUBADY

"ONI SW3LSAS

4

Advanced Technologies Session

-775-

1993 NASA Aerospace Battery Workshop



0CHHY 19pIQ dseyding
19Sn Jo 31oddns u1 pajonpuod sem M1om sIy [,

"ONI SW3LSAS

7

Advanced Technologies Session

-776-

1993 NASA Aerospace Battery Workshop



sanbjuyos) JuswujeI}SaL MBN «
sanbjiuyoa) Buissaooid apou}os|e MaN «
swidjsAs Jojesedas aysodwon «

. sjuswalinbai }naiPIp 199w
2umm:@.w?mo:c_:e_oﬁm:_hom:_mcmmso_‘_m>

wniyy st Ainsjwayo yuasino--Aiaeq sSY syl 0} mau uzby —

swalsAsqng Ajajes abuey |3 pue g4S
9y} 10} sauaeq uzby dojaaap pue ubisag

uolonpo.u|

‘ONI SNILSAS

4

Advanced Technologies Session

-171-

1993 NASA Aerospace Battery Workshop



pasn} HNa40 Buojuop «
sassauJey J10]199uuod buiiojuow pue J9Mod —
}HN2JIO Jo)siuiay ] —
3__5&%0 Bujziinssaid pue aAjeA Joloy —
xew sq| Gp :WBlom —
sfep og| :puels jIom —
4 SO 01 4 0f :ainjesadwa] —
HV 05 :Anoede) —
sjuswaJdinbay |jesdoA0 14O -

sjuawalinbay SSY pue |40

"ONI SW31SAS

N4

Advanced Technologies Session

-778-

1993 NASA Aerospace Battery Workshop



S|9A3] peo] Jljels
ou sw 00l Ulyum uojlisues) Aq pamoijo} v 00°0¢ 0} dn
sas|nd jo uoneajidde Guunp 5AA 00°Z€ 01 2AA 00°01 «

speoT] Jusdjsuel] —

SPEO| V 0E 0} V 91°0 4O
uopeoyidde jo sw 00g UIYIM OAA 00°ZE 01 IAA 00°9Z «

SpeoT dnels —
xew 9dA ot ADO —

Ad3llvd 140

sjuswialinbay |esi199|3
SS4d pue |40

"ONI SW31SAS

N4

Advanced Technologies Session

-779-

1993 NASA Aerospace Battery Workshop



pasnj} JIN24}0 BullojUo «
sassauley 10}o09uuod Bulojiuow pue Jemod —
}N24I0 JojsIwIsy ) —
Aljigedes Bujzunssaid pue aAjeA Jol|I9y —
_oo..&_mm_-.g:__mcmm:_ uonelusaluO —
xew sqj p1 :Jyblom —
shep gl :puels 1om -
4 8L} 01 4 0¢ :ainjesadwa] —
HV vl :Auoede) —

sjuawalinbay |jeldAQ SSH -

sjuawalinbay SSH pue |40

"ONI SW31SAS

N4

Advanced Technologies Session

-780-

1993 NASA Aerospace Battery Workshop



S|9A9|
PEOJ djjels 0} sw 00} ulyHm uopisue.; Aq pamojjo;
esind v g sw g e buunp 9aA 00°SE 01 2aA 00701 «

speoj juaisuesj —
os|nd v G9'¢ sw 05z & Bupnp 9gA 00°SE 0} OaA 00°22 «
Speoj asind -

SPeO| ¥V 00°L 0} ¥ 01°0 J0
uogesjidde jo sw oo ulyIM DAA 00°SE O) 9dA 0S°0€ «

speoj onejs -
Xew 9AA b AOO —

Ad3llvdg SSY -

sjuswalinbay [es3o0|3
SSH pue |40

‘ONI SW3ILSAS

Advanced Technologies Session

-781-

993 NASA Acrospace Battery Workshop



jusawdojanap
bupnp juosj dn pajyonpuo?d buisal

(1I40) umopyse|ds Jaye uonauny} Isniy

(SsH)
umopysejds Buimojjoj Joejul ulewas 1Isnjy

}ooys joedul Ja1ep
¥O0ys adueup.iQ

Wb
inoybBnouyy ybiy sjans) Aouanbaiy mo| Buibewep 1SON «

S|OA3] UoleIqIA wopuey
SSH/140
SUoljIpuo)
|[eJUSWIUOIIAUT d1weUuAq

"ONI SW31SAS

/4

Advanced Technologies Session

-782-

1993 NASA Aerospace Battery Workshop



SUOI}PUOD JJWeUAQg
AuAnisuasul uonejuaLo
uonuajal Ajoeden
d4 811 01 dn sainjeladwa] —
puels 1om Aep 021 9jqelay
(s1juelq J9jeay ou) Ayapisuasu] ainjesadws |
uo uinj je suopjisuel) abejjoa pidey

suoneJapisuo)n ubisaqg

Advanced Technologies Session

]
-783-

‘ONI SW3L1SAS

N4

1993 NASA Aerospace Battery Workshop



pazjwndo buissadoid

| s}jinsal
1594 9y} apinoad 0} puno} anbjuyosa) jeunayL

paJapisuod
spoyjow [e211}93]3 puk [ewiay) ylog

poyjaw azjwindo
0} Paj}oNpuod uoneudWLIddXd SAISUdIX3

uolnepixotadag
suoljelapisuo) ubisag

"ONI SW3LSAS

N4

Advanced Technologies Session

-784-

1993 NASA Aerospace Battery Workshop



Bunsa) Juswdojanap asnoy-uj wiosy paulelqo
elep uo paseq walsAs Jojeredas pajesodioou)

paiinbai se payjipow ubisap yoed

SUOI}IPUOD ISEI }SIOM
ale|nwis 0] pajonpuod bunsa) adAjojoid

pueils }1am Aep gz pue
AlAnisuasu) aunjesadwa )

suoljelapisuo’) ubisaqg

"ONI SW3ILSAS

4

Advanced Technologies Session

785-

1993 NASA Aerospace Battery Workshop



sia|lieq uaqiosqy —
SOA|EA Jaljad |19 ainssaid cm.: -

(Ajuo SSH) :o:mim_m og_o.;om_m -

s|eas 19A0D 0} ased juepunpal ‘d|qelldy —
S[eas J9A09 O} [EUjW.id) jJuepunpal sjqeliey —

:pajesodioou; a1am sanbiuydsa) Buimoljo} ayl -

(umop
10) dn pua 103193UuU0d pajuUalIo Aaneq ssd

AlIAIISUBSU] UoleIUBLIO
suolelapisuo) ubisag

"ONI SN3LSAS

4

Advanced Technologies Session

-786-

1993 NASA Aerospace Battery Workshop



JUSWISAOW UMOp pue
dn juanaid o} 1oA09 JO apisiepun uo [epRew Buluoysny —

JuswaAow jeiaje] Juasaud o} suiys pue siasdeds —
$84N)ed) UMOP pIoyY |19 |eutdju] —
pazjjin sanbiuyod) julelisal jelands
aidwis Ajjesjueyosspy —
Ayjqepea Buiddess —
Aujiqeloadsul panosdwy —
Bupin)oejnuew jo eseq —
apnjaul yseoadde siyj o) sabejueapy
suoedjdde yjoq 410} sjun
panodun J9aujbusa 0} yoseoidde jeajuydsay

SUOIlipuo’) siweuig
suoljelapisuon ubisag

"ONI SW31SAS

N4

Advanced Technologies Session

-787-

1993 NASA Aerospace Battery Workshop



COOIN HYev A

T30

e e ot

Advanced Technologies Session

-788-

1993 NASA Aerospace Battery Workshop



Side View

DFT

‘- :‘ U )11 | .
- nm R mmpmm

1993 NASA Aerospace Battery Workshop -789- Advanced Technologies Session



ed Technologies Session

Advanc

-790-

1993 NASA Aerospace Battery Workshop



o I S5

p——
NN N

1993 NASA A-erospace Battery Workshop

ed Technologies Session

Advanc

-791-



[ y
- - A
~—

T

1993 NASA Aerospace Battery Workshop

-792-

AN )
A — 7 - N
/ i N
% | / L LS N\
/\ ! // —_ // : 3
e n S e RN N AN
[T I

Advanced Technologies Session

PSS Side Vew



Advanced Technologies Session

-793-

1993 NASA Aerospace Battery Workshop



SUONIPUOd p|Od
pue joy ‘ainjesadwa)} wooi je pey sajdwes

abesn
jenjoe ajenwis 0} sajijoid peoj Jusisuel]

yoeoadde pue
ubisap AjudA 0] adA) yoeo jJo savpeq g (1ses)
1e) pue s||99 juawdojanap G/ uo pajynpuo)

yoeouaddy bunsa]

"ONI SW3LSAS

7

Advanced Technologies Session

-794-

1993 NASA Aerospace Battery Workshop



OFI Cell Test Matrix

SYSTEMS INC.

1993 NASA Aerospace Battery Workshop -795- Advanced Technologies Session



SYSTEMS, INC.

OFI Cell Test Matrix (75 Cells)

TEMPERATURE ACTION GROUP NO.

FILE | PERFORMED
PROFI DAY 6 | DAY 30 | DAY 60 | DAY 90 [ DAY 120

100% 1 2 3
DISCHARGE
HOT TraNSVENT! | 2.3 2,3 2,3 3
DISCHARGE
100% 4 5 6
DISCHARGE 7
ROOM TRANSIENT 5.6 5,6 5,7 6
DISCHARGE .
100% 7 8 9
DISCHARGE
COLD TRANSIENT' [ 8,9 8,9 8,9 9
DISCHARGE |
Note 1: ' means transient discharge will be perfdrmed' during

105°F section of hot temperature profile.

‘Note 2: ' means transient discharge will be performed during 30°F
section of cold temperature profile. ’

1993 NASA Aerospace Battery Workshop -796- Advanced Technologies Session
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ITII. C. CELL DEVELOPMENT TESTING

TRANSIENT PROFILE

L
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15.0A
30.0A

Totals

1993 NASA Aerospace Battery Workshop

Duration

10 Minutes

20 Minutes

250 Milliseconds
15 Minutes

250 Milliseconds
15 Minutes

5 Minutes

5 Minutes

5 Minutes

2 Millisecond
3 Minutes

3 Minutes

3 Minutes

84 Minutes

-798-

AH Consumption

0.0267
0.1667
0.0002
0.1250
0.0002
0.1750
0.0833
0.2083
0.4167
0.0000
0.5000
0.7500
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RSS Cell Test Matrix
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T

SYSTEMS, INC.
RSS Cell Test Matrix

TEMPERATURE ACTION GROUP NUMBER
LE PERFORMED
PROFI ] DAY 6 DAY 30 DAY 60 { DAY 90 DAY 120
- 100%
HOT DISCHARGE 1 2 3
TRANSIENT'
DISCHARGE 2,3 2.3 2,3 3
100%
ROCM DISCHARGE 4 5 6
TRANSIENT
DISCHARGE 5,6 5,6 5,6 6
100%
COLD DISCHARGE 7 78 9
TRANSIENT' ‘
DISCHARGE 8,9 8,9 8,9 9
Note 1: 4 means transient discharge will be performed during 118°F section

of hot temperature profile.

Note 2: ' means transient discharge will be performed during 30°F section
of cold temperature profile..

1993 NASA Aerospace Battery Workshop -802- Advanced Technologies Session



RSS Cell Transient Load Profile
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I. C. CELL DEVELOPMENT TESTING

TRANSIENT PROFILE

.10A
. 65A
.10A
.00A
.10A
.50A
.65A
.50A
.00A
.50A
.00A
.65A
.00A
.00A
.00A
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Duration

10 Minutes
250 Milliseconds
10 Minutes

2 Milliseconds
10 Minutes

8 Minutes

250 Milliseconds
8 Minutes

2 Milliseconds
8 Minutes

5 Minutes

250 Milliseconds
5 Minutes

2 Milliseconds
5 Minutes

69 Minutes
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1. C. RSS CELL DEVELOPMENT TESTING

CAPACITIES vs. TIME

HOT TEMPERATURE CHARGED STAND

ORIENTATION
DAY OF DISCHARGE UPRIGHT -UP +0P AVERAGE
INITIAL 22.9 22.6 22.2 22.6 * 1.1
DAY 90 18.4 18.7 19.6
18.2 14.4* 20.4
15.0 17.7 20.0
18.5
AVERAGE 18.5 18.2% 20.0 18.5 *+ 4.9
18.9 #
2.6%
DAY 120 19.3 18.6 18.4
19.0 19.2 18.9
18.4 17.6 18.1
19.6 18.1 18.6
) 18.5 18.7 19.3
18.3 19.3
AVQA' 19.0 18.4 18.9 181..87 +

1993 NASA Aerospace Battery Workshop -806- Advanced Technologies Session



RSS CELL DEVELOPMENT TESTING

CAPACITIES vs.

TIME

COLD TEMPERATURE CHARGED STAND

ORIENTATION
DAY OF DISCHARGE
UPRIGHT -UP +POS
INITIAL 20.8 20.8 21.8 21.2 + 1.7
DAY 90 19.5 20.9 20.9
20.6 21.2
20.2 21.0 20.9
19.9
AVERAGE 20.1 20.8 21.0 20.6 + 1.6
DAY 120 21.0 22.4 20.0
21.0 22.0 22.3
21.5 22.1 22.3
21.5 21.7 22.1
22.0 21.9 21.5
21.2
AVERAGE 21.4 22.0 21.6 21.7 + 1.9

1993 NASA Aecrospace Battery Workshop
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RSS CELL DEVELOPMENT TESTING

CAPACITIES vs TIME

ROOM TEMPERATURE CHARGED STAND

ORIENTATION
DAY OF DISCHARGE eRIcHT - o
INITIAL 23.0 22.3 22.3 22.5 t
DAY 90 21.9 22.5 21.4
21.4
AVERAGE 21.7 22.5 21.4 21.8 #
DAY 120 19.7 20.0 19.4
20.2 19.7 20.1
20.5 20.4
AVERAGE 20.0 20.1 20.0 20.0 %

1993 NASA Aerospace Battery Workshop
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SYSTEMS, INC.
RSS VIBRATION

The order of testing shall be Y Axis, then X Axis, followed by the
Z Axis.

The Cold Profile is to be vibrated at the following levels:

RANDOM VIBRATION CRITERIA (90 seconds in each axis)

RADIAL AXIS (Y Axis) LONG. AND TANG. AXES (Z and X
respectively)

20-200 Hz @ 0.02 g'/Hz 20 Hz @ 0.02 gl/Hz
200-250 Hz @ +9.4 dP/oct 20-100 Hz @ +5 dB/oct
250-800 Hz @ 0.04 g‘/Hz 100-800 Hz @ 0.3 g‘/Hz
800-2000 Hz @ -7.6 dBJoct 800~2000 Hz @ -11 dB/oct

2000 Hz @ 0.004 g‘/Hz 2000 Hz @ 0.01 g‘/Hz
Composite = 6.6 grms Composite = 17.4 grms

The Hot Profile Unit is to be vibrated at the following levels:

Reentry Random Vibration (%0 seconds in each axis)

RADIAL AXIS (Y Axis) LONG. AND TANG. AXES (Z and X
respectively)
50 - 100 Hz @ 0.05 g!/Hz 20 Hz @ 0.01 g!/Hz
100 - 200 Hz @ +6.0 dB/oct 20 - 100 Hz @ +8.2 dB/oct
200 - 500 Hz @ 0.2 g!/Hz 100 - 400 Hz @ 0.8 gi/Hz
500 - 2,000 Hz @ -5.0 dp/oct 400 - 2,000 Hz @ -6.1 dp/oct
2,000 Hz @ 0.02 g‘/Hz . 2,000 Hz @ 0.03 g“/Hz
Composite = 12.9 gp,. Composite = 22.6 gy

1993 NASA Aerospace Battery Workshop -820- Advanced Technologies Session



SYSTEMS, INC.

RSS ORDNANCE SHOCK Ref. Doc. 10SPC-0225 Para. 3.2.7.2.2.1
The order of testing shall be X+, X-, Y+, Y-, Z+, Z-.
50 Hz ' @ 12 C's peak
50-100 Hz +12 dB/oct
100 Hz L7 C's peak

@

Q
100-4000 Hz @ +6 dB/oct
4000-10000 Hz @ 1,875 G's peak

RSS WATER IMPACT SHOCK Ref. Doc. 10SPC-0225 Para. 3.2.7.2.2.2
The order of testing shall be X+, X-, Y+, Y-, Z+, Z-.
Water Impact (1 shock per axis per mission for all axes)

Longitudinal Axis and Lateral Axes

20 Hz @ 50 G's peak
20-70 Hz @ +8 dB/oct
70-5000 Hz @ 250 G's peak

1993 NASA Aerospace Battery Workshop -821- Advanced Technologies Session
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SYSTEMS, INC.
OFI VIBRATION

The 6rder of testing shall be Z Axis, then Y Axis, followed by the
X Axis.

The Cold Profile Unit is to be vibrated at the following levels:

RANDOM VIBRATION CRITERIA (90 seconds in each axis)

RADIAL AXIS (Z Axis) - LONG. AND TANG. AXES (X and Y
120 seconds respectively) - 90 seconds
20 Hz @ 0.050 gi/Hz 20 Hz @ 0.02 g!/Hz
20-48 Hz @ +3 dB/pct 20-100 Hz @ +5 dB/oct
48-750 Hz @ 0.12 gl/Hz 100-800 Hz @ 0.3 g‘/Hz
750-2000 Hz @ -9 dB/oct 800-2000 Hz @ -11 dB/oct
2000 Hz @ 0.0064 g*/Hz 2000 Hz @ 0.01 g‘/Hz
Composite = 11.2 grms Composite = 17.4 grms

The Hot Profile Unit (Paragraph 4) is to be vibrated at the
following levels:

Reentry Random Vibration (90 seconds in each axis)

RADIAL AXIS (Z Axis) LONG. AND TANG. AXES (X and Y
respectively)
20 - 100 Hz @ 0.05 gi/Hz ‘ 20 Hz @ 0.01 gY/Hz
100 - 200 Hz @ +6.0 ¢dB/oct 20 - 100 Hz @ +8 2 dB/oct
200 - 500 Hz @ 0.2 g‘/Hz 100 - 400 Hz @ 0.8 g‘/Hz
500 - 2,000 Hz -5.0 dP/oct 400 - 2,000 Hz @ -6 1 d?/oct
2,000 Hz 0.02 g‘/Hz 2,000 Hz @ 0.03 g‘/Hz

Composite = 12.9 g Composite = 22.6 g
rns 7 s

1993 NASA Aerospace Battery Workshop -823- Advanced Technologies Session



SYSTEMS, INC.

The order of testing shall be Z+, Z-, Y+, Y-, X+, X-.

OF1 ORDNANCE SHOCK Ref. Doc. 10SPC-0226 Para. 3.2.7.2.2.1

50 Hz @ 12 G's peak
50-100 Hz @ +12 dB/oct

100 Hz @ 47 G's peak
100-4000 Hz @ +6 dB/oct
4000-10000 Hz @ 1,875 G's peak

_OFI Water Impact (1 shock per axis per mission for all axes)

20 Hz @ 50 G's peak
20-70 Hz @ +3 dB/oct
70-5000 Hz @ 250 G's peak
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